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Nowadays, organometallic chemistry is a very popular and fruitful research 
field, especially in the chemistry of transitionmetal complexes. 
Transition-metal-containing complexes play an important role in organometallic 
chemistry research because of their special structures, chemical reactivity, potential 
physical properties as well as application in organic synthesis. 
In this thesis, a series of halogenated osmabenzenes and osmium vinylidenes 
have been synthesized and well characterized. The reactivities of some complexes 
have also been studied preliminarily in the research. 
In chapter 1, the research background of organometallic chemistry is reviewed. 
According to the main objective of this thesis, the research progress of 
metallabenzene, osmium carbyne and isometallabenzene is also reviewed in this 
chapter. In addition, the research objectives of this thesis are presented. 
Chapter 2 is mainly about synthesis of stable halogenated osmabenzenes from 
osmabenzene intermediate complex. The construct of halogenated aromatic 
osmacycle based in the reaction of malononitrile and halogenated salt with 
osmabenzene intermediate complex; electron withdrawing ligands(CO,SCN- .etc) 
and multidentate ligand(1,10-Phenanthroline) were choosed to endow osmacycle 
with stability. Chlorinate osmabenzene, brominated osmabenzene and iodized 
osmabenzene were synthesized and well characterized. The nucleophilic substitution  
of 4- halogenated group in halogenated osmabenzene was also studied. 
Chapter 3 describes the reactivity of osmium carbyne. Osmium vinylidene and 
osmium vinyl complex were obtained from the reaction of nucleophiles(H2O, 
CH3OH) with osmium carbyne. A new five-membered osmacycle was obtained from 
the reaction of methanol with osmium vinyl complex. These complexes were well 
characterized, and the plausible mechanisms for the formation of these complexes 















In chapter 4, preliminary studies on the reactivity of isometallabenzenes are 
discussed. Two kinds of rearrangement reactions in osmacycle were investigated, 
involving in  the effect of CO and thermal isomerization. Several novel osmuim 
complexes, including [{η1-C5H3(PPh3)(R)}OsCl2(CO)2PPh3] and 
[{η5-C5H3(PPh3)(R)}OsCl(PPh3)2] were synthesized and characterized. 
In chapter 5, the innovation of the thesis is concluded and the prospect of this 
research is presented. 
 












































































三分子乙炔与铱络合物环化后缩环法是利用 Ir(I)-丁二烯络合物与 3 倍量的
DMAD (RC≡CR, R = CO2Me)反应得到铱环庚三烯化合物，随后缩环得铱杂环
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